Depolarization-dependent 45Ca uptake by synaptosomes of rat cerebral cortex is enhanced by L-triiodothyronine.
Depolarization-induced release of neurotransmitters and other secretions from nerve endings is triggered by the rapid entry of Ca++ through voltage-sensitive channels. Calcium entry is thought to occur in two distinct phases or processes: a fast-phase response to an action potential, which initiates release; and a slow phase associated with extended stimulation of the neuron. Thyroid hormones are sequestered by nerve terminals and can produce changes in behaviour and mood. They may therefore be involved in modulating central synaptic transmission. We studied the effects of L-triiodothyronine (T3), L-thyroxine (T4), reverse T3 (rT3) and D-T3 on depolarization-induced uptake of 45Ca by synaptosomes from euthyroid and hypothyroid rats. T3, but not T4, rT3, or D-T3 significantly enhanced depolarization-induced 45Ca uptake at physiologically relevant (1 to 10 nmol/L) concentrations. The stimulatory effect of 10 nmol/L T3 on depolarization-induced uptake after 2 seconds (21%) was greater than after 5 (10%) or 30 (8%) seconds, indicating that T3 enhanced primarily the fast-phase process. There was no effect of T3 or other hormones tested on nondepolarization-induced 45Ca uptake. Preincubation of synaptosomes with T3 prior to depolarization did not enhance the effect of T3; in fact, preincubations of 30 seconds or more resulted in diminished T3 effects. Preincubation of synaptosomes for 15 seconds with D-T3 or the addition of D-T3 and T3 together reduced the effect of T3. We found no difference in the effect of T3 on 45Ca uptake by synaptosomes from euthyroid and hypothyroid rats. These results suggest a novel mechanism of action of thyroid hormones in the brain.